Differential effects of mecamylamine on the nicotine induced changes in amine levels and turnover in hypothalamic dopamine and noradrenaline nerve terminal systems and in the secretion of adenohypophyseal hormones in the castrated female rat. Evidence for involvement of cholinergic nicotine-like receptors.
The effects of mecamylamine on the nicotine induced changes in hypothalamic catecholamine (CA) levels and turnover in female rats ovariectomized for one month have been evaluated using a quantitative microfluorimetric approach to measure CA levels in sections of brains treated according to the Falck-Hillarp procedure for the cellular demonstration of CA. In the same group of animals the serum prolactin, LH, FSH, TSH, GH and corticosterone levels were measured using radioimmunoassay procedures. The nicotine treatment induced a significant depletion of amine stores and an increase of amine turnover in dopamine (DA) and noradrenaline (NA) nerve terminals of the median eminence and of the peri- and paraventricular and dorsomedial NA systems of the hypothalamus using the tyrosine hydroxylase (TH) inhibition model. Mecamylamine (2 X 1 mg/kg) partly counteracted the nicotine induced reduction of amine stores in peri- (anterior part) and paraventricular NA nerve terminal systems as well as the nicotine induced increase of NA turnover in these systems, but not the action of nicotine on the CA systems of the median eminence. Nicotine (4 X 2 mg/kg) significantly and markedly reduced prolactin, LH, TSH, and GH secretion increased corticosterone secretin but did not influence FSH secretion. These effects were partly counteracted by mecamylamine (2 X 1 mg/kg) in the case of prolactin, LH and TSH secretion but not in the case of GH and corticosterone secretion. Taken together the results show that mecamylamine treatment (2 X 1 mg/kg) differentially counteract nicotine induced changes of amine levels and turnover in peri- (anterior part) and paraventricular NA nerve terminal systems indicating that the cholinergic nicotine-like receptors located in peri- (anterior part) and paraventricular areas may be more susceptible to the blocking activity of mecamylamine than those located in the median eminence area. Furthermore, the inhibitory effects of nicotine on prolactin, LH and TSH secretion are differentially counteracted by mecamylamine. In conclusion, other inhibitory systems than the tuberoinfundibular DA neurons in the MPZ and LPZ must also be involved in mediating the inhibitory effects of nicotine on prolactin, LH and TSH secretion and different types of cholinergic nicotine-like receptors may exist.